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(54) METHOD AND SYSTEM FOR DETECTING SENTINEL LYMPH NODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a sentinel lymph node, the lymph 
node to which a tumor metastasizes first, easily and precisely from the 
surface of a biological tissue. 

SOLUTION: Indocyanine green as near infrared fluorescent pigment, is 
locally injected around a tumor previously, then a celiotomy is performed 
after a prescribed period of time, and near infrared excitation beam L2 is 
applied to an observation part 10 from an excitation beam irradiation unit 
100. As the indocyanine green is accumulated in a sentinel lymph node 
11, near infrared fluorescence L4 is emitted from the sentinel lymph 
node 11. The infrared fluorescence L4 is intensified by an image 
intensifier 127 and converted into a visualized image by a fluorescent 
screen 18. An observer can observe both an ordinary image transmitting \ 
a half mirror 123 and the visualized image reflected on a mirror 130 and 
the half mirror 123 at the same time. As the excitation light L2 and the 
fluorescence L4 are both the light of near infrared wavelength which 
cannot be easily absorbed in a biological tissue such as the fat covering 
the sentinel lymph node, the sentinel lymph node 1 1 can be detected 
from the surface of the biological tissue. 
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l=Bltr«BH%MireB&. 



[^*«9] ureases**. lirEa^asiirEwa 
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■ei*, «b»b-c hi/- 9-At-paoy >/<»i:aitL* 
l\ affl^Bai=tt«ctttast<. *fe£«aar=a^ 
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s^-r 4 t $ * e. i=ffl t © -e t j: t 

[0 0 2 7] JilHSS^SIi. jl«®*Ria<b 

[0028] *^icj:4m2a)-tr> ; ? L *;u , j>/<ai^ 
iSf *a*fun*t? «>aA * tifc^i^ia® iseiic ss it 4 -t 

«l=Sr5t\T. ?«UtBB«»A-r«ttXBBBA¥S 
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m&&&mmi-m£.i-* tommo-b^^z-n,*) >/<a 
fit*£ftTits&aa£tt«£ftaB&i=&**B*B 

A<i5^3$S^13ifi«-Cfe-5fcto. -b>?-*;uy>/<Hi 
tfBa«a>£<ttt*|=afe*VCl*-Ct. E&g;ft;6<-b>^ 



W&1bB£l=K£ LTSS-T S Ctlz«ty»'-b> 
[0 0 3 9] *fc. £ftaB0l::a&%-efe«BR3fc$ 

fiLxa^-r4a^a*«jt*ctr=«fcy. as# 
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ibaoaaaafttB-ft-rsfeto. a*££j:iroaib 

[00 4 1] *aBl::«fc.&a2fl>-b>?-:*.A»y://<Ba 

ai->x^Aicj:4xtf. iEB**B%aB*?«>a£aa 

BBI=B&L. -?-fl>Jiffla>'J >/<B£$t?£fcl*asai= 
*&«tb&:h&iS*tta3fe$S3tea«^aT!««L., w 

fflnftt lts^-t •s-tc-.ty,. 4»>^*^y >/<ss 

Esfetf-b 'J LS<, £fc-b>^*;u 

y>y<ai=sa**ifcifi^fe*3^&fi-&6*if=s*A< 
s^taaaBi^aLaiwc. -bv^^uy >asja<pt 

[0042] *>^*;u'J>/<»*»6«a3llt*B 

B***wai=fc y « -t y >^a©aaiA<-HS 

Hi: ££-5. 

[0043] *&i=. mBmo>g.ftti}cfrt>ti:&m'%m& 
t. a3tB«safiufca»B«sa«-r*-fci=«fe 

«. aa#l*. S*BB£aftBB&*R*l=aB-? 

±<*a^spwi=#*^-5.-fe>^*^y>^S5<Dtts 

[0 0 4 4] Jte»»«**5— BBi: ItiStti 

(is isRfc7>±#a^aj«t. a*$^f=±«a^gproffl» 
w<4sa«?rS^L-¥>-r<'Ef y, -b>^*;uy>/<a<o 

B£*<aSI=fc-&. 

[0045] -tE-bz/^juy >/<aaaai/XTA$=f 

^^uy >/<aam>>XT L A(DaLxB^A<fii±.-r 
[oo4 6] $fc. ±B-b>7^iuy >/<aaai">x-T 
*«.da-rsKic. HB#a«fT3«B«t«<. 
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[0 0 4 7] £t>\z % ±fB-b>^^;ug>/^0Sldiv'X 

*B-r a;:* -fe>^*juu>/<«5sayaj-riB 

[0 0 4 8] BjB%0>3Ht*J*£7 OOnraiaiJi^-rtL 

±{*b«i::b***u::< t\. *fc % satsng^feist 

<DBMR«:fcS«*<7 o Onra^±-r?fc*ttf. B&%ab^* 

[oo4 9] ±e. 5fi*n«*ft*^ ifi*na*HMi 

(Indocyanine green) $ffll**M£* £*Mfll8"e<D0ft 
[O O 5 0] 

a>*{*«<r*lta)»»T»**-b>^*;uy >A»«fflv 

»-r*ctiz«fey«-&6*L*a**. =r— i 7ju$«c7o> 
nmjL-y K*«fflLtwi, -b>^^uy>/<aya> 

[oosi] *«wa>jii6(D»fflfc^*-t2>^*^y 

not. m^ffll, «»*fr5=f— 5f;u*-f ^0> 
^ M20 t^bS«*tit^§o &*>\ «Ra 

•*to>-cfty. seie^i** sierra* Lfc«»o.:=. *y h 

[OO 5 2] g**T100 I*. vl&ittfrbte&mWlit L 

■««a^6««a?*tfc«*^j:y. soHzoaaa-e 

[O O 5 3] BB%fltt^-=. V M10MU &g7 9 O n 
mO)Bfi5ltL2*«-r«*»»U— J If 111 J3J:tf»*aKt 

u— if 111 i=««»rc««**urt^*Bfi*afflK9-f 

a>Htta>BJ9*Bi::tttt«*u SfcB«*noo o>&»t 
2L<DV4 0)\,X: Bfi*L2*B»-r*J:3l^ ¥»*U 
-if 111 0>fltt5t<r S>?£MftLTlt«. 



[0 0 5 4] a*i — ^ M20 (i. 2*!&U>Xl21 
jft**Hfe*^ h:?*;U$122 /\— 123ir. 
&|gU>Xl24£:. #fe)U>Xl25 I@^7h7 
>f ;U*126 — i^-f >-r>->^7-f 7127 a 

128 ct. U>X129 S^— 130 t^biS* 

[0 0 5 5] iSSttSfe*^ h^-f 7U^122 I*. 3Sg7 0 
0nraJa±O3t^*7hL, V h 37 -< 126 ft 

2 OnmJ*rF0>3fc£rt * h^T^o 

[0 0 5 6] 2*4&U>X125 tB®3fe*^h^-f 

/U*126 tt. £HCDfi*|&£9S&*JftU S*5fcffil28 
(S. Sv-130 % /\— 37 5 7— 123 . 

U>X121 . U>X129 £5cfctf&IBU>Xl24 

s^s^-r^o ^<i-. ^u>xi2i 

«*«*U SB1U>X124 I*. SS*^*S*«JSL 

[0057] bit* JiE«riEO>-b>^*;uy >/<«5«tt 
[oo5 8] «B*o>5Bft*nrc-e*fcB*rc»r** 

[0059] *rBB*«*ff«:3Bff3e*nitrc % 

**«B#0»fc«rtlc»AU tt»«<D(M 1 Kglz» 
LT5mgffiM§<8-f> Kv7->^'J->^, $B^P£tt 

7->*fe*Tfcy. H3lc*-r«t5<«b^3«**LT 
y— >I4. 04ic^-Tcfc5ftflftiRX'<^ h;ufc«fci/a* 

y. S*«*a*tt8 3 5nm-C**. 
[0 0 6 0] Br£ttmeau pB¥««fr9<:ftl= 

i*. HSa>SHi^S5i**tfc-<>K->T->yy-> 
li. y>/<«*«T. -b>^-*;uy>/<»iiiz»w*4i 

«<0*(*«»lc«fcy«fc*tTU*. C0«^ST% 4r>^ 
[006 1] fife^LII*. «B*. ^3t«"100 A^t>. 5 0 

20)BBt < fcy % #S{*u-ifm *>t>i*. 3*^7 9 0 

n mO>Be*L2^Sfe5feL1 ©BfttK * JU t ^COV^ 5 

-tz^^uy >/<SJlKwSS*^fc-r> Kv7-> 
<f y - VlcqftJjx* ti^o -b y >/<Bi 1 HiS* 

-t±t>^ ^OX^^ h;H*. @4lz^-TJ:3«:afi»* 

[0 0 6 2] ^4&U>X121 fc<fctf*M$3U>Xl25 
tt. aft«L10)S»*L3. B@5feL20)Slt*. ift^tt® 
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fe5teL1 0>&U3teL3(D + 0> 7 O OnmJilT<&&fiS*£a>3fc0> 
i£**Hfe7J V h?-f^*122 ssig-r^o ^OS 
/\— 757~ 123 fccfclttg|gU>Xl24 $^Lt, 
#(7)ISl2lZ3l"r-So Z(Dtztfi>. 8S#fr&te* A-7 5 
^—123 $Siat^S^L33b>t,*:Sa^S^x*o 
[006 3] titz. Bfi**^ hZ7<;U*126 fcl^-C. 

8 2 OnmJaTO&^S&t&pfcl**^ h* ft »* 
U>X125 |zA»tfc*3^&. ^fe*L1<OS^L3*5J: 

0>2MHM*8 2 Onm&±<D3fctf>*^ Bfi**7h7-f 

;u^i26 £Si&-f So ifiXAv h^^r;u^i26 icj: 

y. 5fi*rtS*L4a>-»**^ hSft-CL*?*^ 
X^<^K;KD^<I*. 8 2 Onml5l±a)a*«l*lCft4fc 

[0 0 6 4] 5a*nS^L4(*. »«BU>X125 lZ«fcy« 

igfggr-fcs>r>— v-<>^>*>^7-r-vi27 <&a#® 

l=$S*tta3ftat LT*£a£ft£o >^>> 
^7^-^127 ■c«TaE(c*«**t. fr^ififSSft*:«# 

«<e««-c**Rrafc«3*«**t*. wait*!*. 
59—130 fccfci//\— ?S9— 123 iz«feyjs«**L. a 

^%OBg12[-3t-r^o Z(Dtztb. IB»#^&I*. ^ 
£9-123 T»JE»**tfc^raft«3^Jl**. 
[0 0 6 5] «R*(DBl23^6afe(*«»»10*T?(DE 

**&Tra<ba*^a>#»«i-i*a**fc4#* »ftu>x 

121 % ffilMU>Xl24 % *H$3U>X125 J3J:tf U>X12 

9 izj:y. aaa«<« praftaosfia^attoTtta-r 

aa#i*»«a£wa<fca#m»*ftfca£3[ 
< as? s z t tfx-z&o 

[0 0 6 6] ±Ea>*5ftttffll=<fey. Bfi3feL20>afi 

**y >/<»iza»4*txcw > K->r->^y-> 
i*. Ba3fc£Btt£ft*£« ifi*na*»«©»**» 
-f&tztb. a*i**«««aBii3aaL^-rL^ c<&£ 

^128 rzcty. Rrafcai-aauTa*-r«cfci=«fc 
y. -b>^*juy #«ic^o»aaicaB-c 

[0067] *(ta»ai=wa«-e**aft*Li. 

eattSiseicsfe-ceau sst4c &i=*y« a 
wa<b«ta««i:SHi»i=a»-e*. ±*a 



[0 0 6 8] ±E»i <DStJ6a>»ffi(Ccfc4-fe>^*>uy 

sbi-* a»*tt»**afifc«ffl-r*dfc*<-c#. * 

[oo6 9] aa«i:Lr. ax^yheaa 
aaowaicaa-rtttf* -fe>^*;by>/<»*aa-r 

ftAMs&u aaao>aa*«a-r*ct3s«-(?ft*.. 

[0O7O] fc*>„ *S8«0)»«|CJ3^TI*. 59—13 
0 „ /\— 7S7- 123 . ^U>X121 % U>X129 33 
<fcltt£ISU>Xl24 ^6i«**i«a«*SSffll>fe 

>x**»**ffl-&-rc3a»-r*«fc5i-«*L. aaa 
a>*B±ic ^aftaaABsaa-rix^asBitfe 
t<o. fe^LNtti£icpra<bftttu>X5fe^^sffiffli±-r 
izB»-r**3i=«*u waftaa>*»±i=. asa 
*aa-r***a*«itfc*o>a. ig*<D*^#&£*i 
^t>i±fcaa*a^afflRrtt-efc*. 
[o o 7 1 1 *iz*««i-j:4-fe>^*;uy >/<@5eia3 

■b>^*;uy >/<»«ua->xf a«m ifeuaai 
<D«B5a*H-t?*y. *»ai*. »ia>xifc<D»fflfcn 

>yy->^a6ttA**tfcaa#a>4(taa»r=ifi* 

a*a*aa-r*ci:i3*y. a**«LTi^*-b>^ 

[00 7 2] ^flDttKftSStt. S^a^a^^&fe* 

a.- h2oo . mmo>ftm\~m A**i*a»a»A«2i 

M^Ifttl)!^-^ K220 . iiSS^^^-iija 

^ Lra^-rsfeib^BaAatfTo-aaaaaa^-- 
v h23o . sft^axa^aa^Kcfeaaaa^L 
ra*-r«fc«>a)Haa3B*ff 3fi«a«»flEJ-=-^ k 

240. a^a<Z)±i9-iii«fe<fct/S3fe®cDBPll«S^ 
>?K— X"T*aaBI«»fiKJ.— v K250 . fti— ^ hl^ 
a«**i. itjft^-r 5>^CD$!IW^^75r3>hP-926 
o . K250 T*-r X^nfcffi^: 

■a (aaao>*9— aa) fij:i;s*Ba (smo 

^iSHa) Sa*-T4^— *2704^&adt*4iTt^4. 
[0 O 7 3] ^ K200 I*. S3taSamO>^S 

7 9Onm0>ae3tL2S^-r-S>¥S<*U-if201 . is^a 

aaaa>aa*Li*a-r"«aft*«202 . e*tfaft* 



(8) 
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[o o 7 4] EKB»ASS210 I*. rt»l::$fcaS*T-&tf 

£>7>T htf-f K211 fccfctfSftCD'J U— U>X212 £d 

*.ri^&o 7-r h#>r K211 fccttf'j u— u>X2i2 <z> 

X213 fc<fctf#&U>X214£ffi;t-CC>So 7-f h^f-Y 

[OO 7 5] g«rLZi^/ K220 li. 'J U— L/>X212 £ 

£55^nfllCCD221 a£7fcL1(&J£S*3fcL3a^5oC ^ 
7- CCD222 3fi*^3tL4fe 
J:i;jS^L3*^S-r^^-<^ P-f^^S 7-223 

*;U$224 ifi3WBCCD221 lzftfi|**w Stttl 
-^•$^^^0 0 0^—^225 73 7 — CCD222 
WJ«S*U «*«**fiar*CCD*-^;U226 
*l»X.Tt^c fcfc\ y-f $P-f^*5 7-223 It. ft 
S8 1 Onm£lJL0>3fc£Si£U %£8 1 Onm£lTa>5££ 
Kft*SlCJE»L. Bfiflfc*^ h3?^;u^224 "tt»fi8 
OOnmJilTCO^**^ ht§ 6 
[0 0 7 6] a«MMa-^ K230 
D222 ■C««**Lfca*«*6*5-HB*«#*ff«r 

6B*asbb23i« K«*asH»23i-e»&*vfc*7 

;Hb**Lfc* 9— ■««#* «#*T Sil^iUS;* y 23 
3\ Bul«ffl«;*^y233 *&Ui*S*ifca7— B«« 

•5§-£DA^&-f £D/A £&Is]S&234 &«fctf*9— BM9 
*tf^®^l^»-r*ffl«Hj«X>=l-y235 

[0 0 7 7] S*B«»ffcl-X^ K240 li. 5fi*ttfflC 
CD221 -e#&ttfce^<D-9->^U>^ ^7>^ ? 

7>*>*\ «MB«*friv *as(zj6cfc»feo>ieia 

■M«t*JCT«flHM«IB24i . tt«*»SBB 

241 -c#6*ifcBnB««**^*iuftr*A/t) 

HK242 % rs>*;Mb*JhJhBBB««#*flHrr*» 

#iS«*^'J243 . SS*ili«>^ , J243 **&ffl*S#t 
.fc«BB*«**DAK«-r*D/A £«IsI5&244 fc^tfPg 

If ^W^rfcft-j-SaiJlltBaxva-jf 
245 *fix.T^5. 

[OO 7 8] IllSi^ffia-^ K250 li. ffi^U«»x 

x> 3 -^245 *&aj**ft*d»BB««»fc*-f># 
-XL. LTU*T**— f >#— 1f25 

§l:^t^RGBX>3- $T252 £ *B5LTl*5. 
[0 0 7 9] feTF\ ±!B»^a>B»»«e<DffffllCO^ 

[0080] *B«a>»ffl-ei*. mi a>HJS<Dfi£88<fcH 



«B#a>JPHb«rtiz±i:fcB«l3»*'*-ts>V^ 

*^u>/<Bo«aj*ff5Ba>*B*«t Ltrat 

So 

[008 1] «rKBBBBlcj:«^fS«fT3RrSBB 

»ic. nttB£tttt*<D«fc*ni=BAU -f>K$/T 

[0 0 8 2] *BBBBBI=£l*?« ilS«Og«i:55 
**£*«<Dl§«li. ^»iH-efrt>*t^o &fi3fcL10>B 
g*fc<J:tf;&7-CCD222 ICcfcS£t*3fcL3<DE5fcl*6 0 
ms§|Z3 OinsBa>»|IHHJaLTff3b*l*t4. — 75B®3fc 

BLTfrfrlvS. 

[oo8 3] Kw*B*i=*-*fc*>u:. **di=. 

B*B«*a»fe«>a)ffffl«zo^TRWr*. 
»«M-*B#f;:(** K200 7—203 

i* % =i> ha— 7260 Tb^ofi-^ic^y^i&SFttTS'fe 
*L2G>«fr *tt* L ft 5 r-ttBttttBlcBB-r S. 

fife*H202 ^P>tb^*^^Sfe3feL1li. U>X205 
cfctf U>X206 |zJ:or7-r h*V K211 l~At*£*U 

213 ftt&-fc:s?*;uy >/<Bl1*$fr£i*«BttlO'v« 

[0 0 8 4] afe5^L10)Stt3tL3[i«itelU>X214 l^ck 

ot$**^ 'ju-u>X2i2 ^^LTS^^tt. y 

-f^P-r y£ 57- 223 trJRlt$4x. *7 — CCD222 
(CA^-T^o *7-CCD222 1?*tS»**lfca8« 
0>»««*f*. CCD^T— ^;U225 LTfl^SlH) 

^231 rzaa^^tL^o 

[0 0 8 5] {B-9fl&9lB]B231 "C?l*> *7 — CCD222 

■e««4*tfc««a>*Bn«*>^u>^ 
^7>^r>^ 4IMBiD^a-bxBB«1ftv 
H«WtfiW«»aL, *7-B««»**fflT 

So 

[00 8 6] a«A9iSIB23l -C»B**ifc*BB»© 
7J7-®«tg^-l*A/D B»HB232^A***U. 

ttx^^JUbStifcB. a«il«>^'J233 lc«#*3fc 

So 

[0 0 8 7] a»H«>^U233 (Zftff$tLfc*7— B 

&mm*. s^^-r 5>^fc^tp-a-rD/A ^sis]ffi234 

^— /<— f tf251 fzA*^*t. 

*B-r *»«B«<DBBB««»i: -f >?K-X^4xf- e 
^il^^Lr. ^ — 2270 feWRGB ^=3 — ^252 
^ai73*^So ^6-2270 fc^i;RGBf3-?252 |C 
6lt*B#fl!>BBH:«at-r*. 

[0 0 8 8] sbfciiS£g^ir£i§-£a>fE/?iico 
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ur§i^ti)o u>hp— 9260 ^bCDfi-^-fc^o^-. 

^B^ZL- K200 ft<D9J&£ 9~ 203 it. *f 
201^f>gB|^$^^3feL2^5'< htf-f K211 0*[S) 

if 201 frZ>mft2tl&M&lcl2\t* U>X204 $gt« 
&59-203 ^fS]^a o <iU&S^— 203{z£ Sit* 
*t*za@3fcL2l*U>X206 Ckot^ K211 l~ 

U >X21 3 ^ t>-tz U >/<SJ1 1 £^t?£t«l 

[0 0 8 9] ^{*S^10^t,^1±8H^>5S*^*L4 

5 9—223 *«»U BjB**«v h ? -< ;U*224fcA#t 
T*. Bfi3ttL2(DJE»«ttafi**^ h^-r;U^224 T? 
*?h£*U j£**Vg#L4(D*^ j5**Hf3CCD221 
(CAJH-Tft. i£**UECCD221 

'aiai=Ki:T*«KMi**tfc«-»««n*. ccd^ 

;U226 £^LtS»I«Mi-f h240 (Dil^ffiSEI 
3S241 ^ti3**^^o 
[0090] A#AS@B241 j£#*UlCCD22 

ifi*^*o>»aicKCfc»fta>i»Biii«ffli**ff* 

U A/0 ^a@K242 ^ffi*>-r&o A/D E&03&242 
■C. 7i?9;Mt£*tfcB*flH»!*« S3fe®«>^E'J243 

»5F*-f S>yiC^*p-frTD/A £&[e]K24 
4 -CDAMft**U S*H«X>zi-^245 Tr^CDtf^ 

f >#-' *251 (CA^Sil 

»®fifc*<. 0 6 CD (a) lz^-rj:5£a9-®«-e. ^ 

#IUSx>=]— #245 *^ffl***LS*H«A«H6<D 

(b) Izmir £3fcieBII«-efc*Ltf* 
£KBBfeft«tf4>#— XSfcfeS»fl*tt. 116(7) 

( c ) iz«-r*3ft«*H«tft*. casMMMMi' 

I*. ^^£270 8J:lfRGBf3-: 2*252 ^tH:*J**L 
[OO9 1]^E-$270 "CM*. eftfffcLTA** 

£*l£o R G B =1—^252 «*B««*&*&* 
(R. B. G) *«»U IMRLfc^'J> 

«rcffl*-T4. £*>\ ±tB-«a>»ftl*:3r/hn — 926 
0 IzJ;oT$W£*l£o 
[0 0 9 2] ±iacD«fc5ftftffllCj:y. *«>-f>Ki/T 



*-fe>**JU'J >/<ffi«2lA^^**V^"rt^(D-e. 

&y. t >f 'j >/<so)ttiiii<-igs 1 

[0 0 9 3] &tz* &&ftLia>£ttftl^fti&ttft*9— 

[0 0 9 4] 35rfc. ±EiSE«^7-l«tLT8 
««**tfc±(*«»»«20fcO)»iBB«*««yS<. * 

flfcica***tfc-b>y*;uy>/<«s«2icDtt«A^&. e 

[oo9B].*fc, *HJS(DfeSr*tt. 5fi**g3fcS£ 

7<7> (b) [z^-TJ:3fw s *©®«fcfcy3r£fitm-t<B 
iS*n*BflEa6«««**tfc««*B««t LTSU 0 
7 0> (a) IZv^BttBB^BSU 13 7 0) (c) iCTfv 

[0096] ffi(7>Wi:Lr. H 8 C7> (b) {Z^-f 

• *ftfc««0>3ltBa*B*^»L. 080) (a) (Z^ 
-rattBB£:S*L« 080 (c) Ic^-T <fc5Sli«£ 

y >/^0(c>r > Kv7z>y y -^ilt u^ofca 
^r*^. ^S*LfcafflS##rcLT. -tr >^^;uy > 

[0097] *8lz. ±G-b>7^ l J>/^Btttt^x 
^A*BB«tta)»Bfc«*LfcCi:lz*y. -te>^* 
;u>J>/<B*«WJ-r*BI^ B«*«*ff9*B*«: 

[0 0 9 8] -S. ±iBS«^S$ffi^Ltc-b>^^;u 
[0 0 9 9] ttfc. ±fH3M a>^j5SO)^j3cfc^m2(D 

->*fBl*fcG>-C. tfcaiz^s*^ 
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260 
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270 
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